97.
ON MAINTAINED  VIBRATIONS.
[Philosophical Magazine, XV. pp. 229 — 235, 1883.]
WHEN a vibrating system is subject to dissipative forces, the vibrations cannot be permanent, since they are dependent upon an initial store of energy which suffers gradual exhaustion. In the usual equation
K is positive, and the solution indicates the progressive decay of the vibrations in accordance with the exponential law. In order that the vibrations may be maintained, the vibrating body must be in connexion with a source of energy. This condition being satisfied, two principal classes of maintained vibrations may be distinguished. In the first class the magnitude of the force acting upon the body in virtue of its connexion
,«<     •                                     with the source of energy is proportional to the amplitude, and its phase
depends in an approximately constant manner upon the phase of the vibration itself; in the second class the body is subject to influences whose phase is independently determined..
The first class is by far the more extensive, and includes vibrations maintained by wind (organ-pipes, harmonium-reeds, seolian harps, &c.), by heat (singing flames, Rijke's tubes, &c.), by friction (violin-strings, finger-glasses, &e.), as well as the slower vibrations of clock-pendulums and of electromagnetic tuning-forks. When the amplitude is small, the force acting upon the body may be divided into two parts, one proportional to the displacement 0 (or to the acceleration), the second proportional to the velocity dOjdt. The inclusion of these forces does not alter the form of (1). By the first part (proportional to 0) the pitch is modified, and by the second the coefficient of decay*. If the altered K be still positive, vibrations
* For more detailed application of this principle to certain cases of maintained vibrations, see Proceedings of the Royal Institution, March 15, 1878.    [Art. 55, vol. i. p. 348.] P0 the value at the origin, we have
